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■r;l/-efeSPCTAn/J^yxx5^;l/T'feSo ^Sl^lfSS . l 2 2 .9 0 5 

^ [:7^—hU- (Wheat ley)] Al*^0^!>^ < i: t> 3 0 %KM^3^-r. 3? 



(8) 1tST9-5068 3 7 

mmmmi^t. ^>^<h^o.o3T^^o ^^itrf^s.i 22.906^ (.y^ 
mtomtfimmit. 'pts:< t^o .0 st&^o ^m^w^ms ,1 2 e .8 s 0^ ( 

y^-hV — iE>) IrC^. SO-SBtOIP^A^O .0 9 — 0 .4 5 /im^DP^TfeS^g 
^Mi*:7b^f5®^nT43D. 0 . 0 9 /x mi: 0;^^ < ^ 

< S/cti^i^'^S: < ^ €> 0 . 4 5 /X mT'fe^o ®»f^OMti> ^>:Q: < i: ^> 0 . 0 3 

SCh^SrSzRbTl^^o 7>r-hU-0±tBO*S#ITm5 .1 2 6.8 8 O^tc 

*ffl1tI^S3 .6 1 0.7 2 9^ (Di^^-X) ti. ^®>i?Uv-7w';l/A*\ 

iiLTlSK^nTl^^o ^m^W^m4 .525.413^ (af>>-X) tcti. ^ 

4.5 2 5.4 1 3^^c5lJ^^nfcv^<•^*>^ot^l^^^^:J:■^TSHi:c>n^3b^ tine» 
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rr _ -[»i7^>^(utsumi)] tcti. -f^s^$Lrc;^^U3l^u>•:^>^^l/-^ (pen) — . ■ 

m^mmm\^^\ti^ mm-^^ ^7 o y y XA (repeat mg m icropr ism) Sffi±tC5S 

t^:7^;l/AJ&a^ <^§^-i^sc^tCcfcoT. *5o .0 2 o-rv^ohbtJM^t^ 

v'— htcmttT*^^ [XA • x:7 • »>x— (M.F.Weber)^. ruhuU37U 
^X-O^ • h • jK"7^^1f— (Retroref lecting Sheet Polarizer)J ^ X 
X ■ T-^ • -r-r— • 3 V^rU'VX • yo i/— VyX(SID Conf. proceed in 
gs). 5}-:xh>. b*y*y^tl> 1 9 9 2^5^. 4 2 7H. *3.i:t/xA 

XX • T-Y • v^-Y— • 3i>':7 7U>'X • yn->— r^y^'X^ v'T'h;!/. *7>^>' 

hvtti. 1 9 9 3^5^. 6 6 9^] o "to^oi^mm^f^t. mmm^mmtm 
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^3tt, 5 OMOP EN/c o P EN^-i-^l/AaMfrOiSjli**. E2t^L 

04t±. t5^tC2tt®#Lfc3 0 OMPEN/P ENn^J^UT— 55— OjgiS 

0 5 1 . 3 0 0 n m^^jfit;:^— :^®iRt!— i?«::^-r S*^H^O 5 1 m^9\- 
© (I .R .) {i|qI?©ll^UfcSjl*«:^5-r^57TS.»)> 
0 6 {±, . 5 1 mmi^^ 8 <i*^t)-y:Tae Lfc t, OOSiJ^ LfcSjg* 

0 7 {±. *^B^C» 2 0 4 JHi[Rl?©iiJ^L.fcSjl^*^f OiJ'*^ 7T-fe t) . 
08f±. *fl^0 2 0 4®{llfl]?2{a^-&t3-&TaMLfcfe©Oi|iMLfcSja 

miOlt. ¥-^®*fgBK-rS7-<';bi»<D2JB®JB(**5^L 

0 1 1 fcdctf 1 2 a. eiff^ 1 .6 ocomt^'Pic^if^. 1 fi1S®»fl^lC-3U> 
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@1 8tt> 3«$fll1ga#f7-r;l/Al*3T'©y-JB»f^ll*fen:6-rS5!l«*5^LT*i 

El 9l±, 5RttttSST7-<7l/ArtT'€»z-Sfif^S?:fefce,-r^!lll«ra^LT43 
^^ 

02Ott. gll 8*5J:tf 1 9*->&(Dlfi^*$i:i6fclFllbSyn«y h:&5^U 

0 2 2 - 3 0 ^llRl?sl^s^J^ct5v^T^f e>nfc^^<iiR]?cijt^ttgg^5^L 

01a. 1 b*sJ:tf0 9H. lEm^SSm-eii^<. ^fc-T^Tcomt. -^JclK 

2 .6-:3iyx^UV:^7^f U— h (PEN) <D.fc5^ieStt:^7^U> 

^mit^ U -7-2/- h 1 0 *-§-A^T'fi!c?.o P E N/jgtf nfcJp U "^-^ 1 tt%l/-> 
L2fiaHlR]<0iEHtci:oTM#-rs<l ttc<fc t>. 1i'«?tiEfp)Lfc®(ilR)AI^)tK 

N®©S«T^!b\ BHlp):^|plte<J;t>W73lRli:¥fT*<i(R]ffi^^-rSAI^t^^P^T- 
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: 1 ^OP EN^ 7 0--:^:7^ix--h/3 0-T-U"7:$?U— ha^UxXx;!/ (coP 

T. {gl/^7aC>ffij®tC*>nj:5x-^t±. :g|»f7jlRl«^PEN^coPENOBiJT^^« 
b> ±^0:^OfllSli. SftTS-fRl'OP ENOE»f^^a*ro PENli. Rl^X^^ 

h;Wz:4oi/^T0 .2 5 — 0.4 0 ^O^fif ^M^^t"o 5^^iafR]^]^i6^ ci ^ tz: J: o 

»^ b < fri: 0 . 2 0 ^SrtMtcM-r ^®i?f ^©M^S^^ttntf:^: 
-<VS[. Ti^*b!>^> -tr/^i/>K. i^^SSSK. 'r\yy9)Vm. 
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^ftmop E N tw^ L»/>igtf nfc^Ku v-jiti. sv^^c^^^f^ss1#1±^^ 

mi.. 5 5 0 nm<0 4i^'O liffi:gTfeSi:-5tcx?>tfnrcJljp;JiS:^-rSP EN 
/coPENS<D5 0SffiH<*:0>'^>'Fi|i«. i«J5 0nmT*feSo 5 0®aS^*« 

10 0- (SjS^) = i^^m 

5^^n^J:3^«l»Tfatc^3"r^P ENSCiHjft^^^Mi-iJf-r^o CtD^fp] 

y-^y^T. • U:$? — X(Optics Letters). ^1 7 S8^s 6 2 2 — 6 2 4H 
. 1 9 9 2^4^ 1 5 a] o ^^^"^hl^t. i^'yTsy ^ )\/LK\zmte.ntz^<K>A^'&W 

■r 
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-Tfet). pJISX-^^ h;l/(DiS^T5<)!j4?<J:<M-r^o 

mr^mommmcMir^mtfimiomi^t. o . o 5 ^i^s. »^ l < ti: 0 . 0 2 ^i^si 

um(omwiiib(Dmtffm^sc'^'^^c tff^T^^^ c^oi^ja^osati. pen 

. ±iE^cf2«b/c:iff14^^L. 3b^OJ5 1 .59-1 . 6 9 ^oel»r^S^cga*rs®»T* 
^=&-rSo 3i.1?iJxX-r;U±. P EN^|5l^Jfm-p#^tttitf35:€,ftV>o 

>^^m§IK. xU^^J'^bg^x 2 .7 2.6--^ 
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hi(0:»^7.im^At:m^ir^iS'^xnf^r^:^^l.. A^oS^l .5 9-1 .6 9 
^5-^f^S-r^fc4i)tc. 200 liftoff L/C (SfRjS/- M 0^. gc^iHie 

fStcBBSf S®JlT^i& 1 .6 4-1 .7 S^TiS^STS^do LfcTb^oT. 99 
tc5%S2p<lM^WrS3 0 0H<O7^;l/Ati. l2 4tz:5^^n-S^S^nf£:tt^ 
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(across) Sl^-r ^ "9 o <llq]?S^— h ^"^tS ^ >- h ^m^-tEtl^m 

<tV^o Stftlfc^i^y v-0®^Jf^a. jf^L<ti. 1.6 5*«. Ittci .5 5* 

— 1 .6 9) ^TiS«>S<DtC^fflT*fe5o T^'J U— hS:teJ:l/*7-V^ti. ^-^ 
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i>*x^^-iO^SOltgJ^WbTl/^^o ':fui/aL^iy3>^-jYZ Alt. *:{*3 

*«:3 2^C^S3*^•^Ti63!)^Lfct)Sfc«2^:^*3 2*^^535^^^^ C i:JC<fcoT. ±tf 
fcOTtfrcD-rsCi::6^T#5o 2|s:{*3 2«. ^Jg3 6. :)tig3 6 ^Dfc4i>iDmig 

fflUT. ^^SI±'rs?!^5i^^x^;l/4^-;&5tag3 6 A^c,g|t-rsi:IW|^ti:RlS5t 

yDi^x^i/3yXx-S^4 0^0±^cM^/^fcfe^Dii^/^^5>X^'^>i^— 
^fcti L C D y a i^x ^i^B >^<^^)V:^j&m-t^ cl h *^fe^o h ^ ^-^iS 
ffl-rs^^. ^^-4 6^. j1S> $t5S3 6^roi^x^->3>X7^— :^4 0<D 

tLr^mv^^o *5S0^O^^-^. :ydjg3 6^:/o>^x<>>'3>X-r 
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6 ^ ^ —^m&t ^tcubiCs z-^tfcit^ tit:^±^o h^^^^^^-h-r^^h- 

Tire and Rubber Co. of Akron. :t>'W5i-^H) St. SS^^-f *y x;l'(VnTEL)30 

PEl^ti-y^ly—h 7 0/-rl^:7^U— h 3 OOn/J^U xXx;l/ (coP EN 
|g^C^5^,^T'&fi!cLrco P ENhcoP EN(3[)S^tta«l/^-rnt>. *^0.6dL/ 

e 
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^S«-rSo a»^^O^S^J:V^-rn^>5 5 0nm^^::feV^TSS•^nrc:o !E#lt5 : 

lT^^^bfc^t. gEfplfft^^m-SP EN^OSJ/r^ti:. *5l .8 8tc]S^o/co « 

rc^OcoP EN:7-<;l/ix<0BST^«. JUl .6 4T^73tt^3t6i^L/co 

cl^UlcfcO. P EN^coPEN<D35i:©H*^S. SSS^^®<llR]?^ftSjbrco 
Jfffl^J^tis 9 5 t:Ttfofco P EN^$^2 3 3i^VK/^P5TJfffiL. A^O 

coPEN^*?j2 2 .3.i^vH/^r^Tjfm-urco p ENSM/i^ojp^ti. ifmu . 

fc::7-<;l/A«gft:rtOMtOi?I3igT'£ofco ^ffl^tiV^-rtlfe. *lJ1 3 00 nm 

<*^jfmu «uo .0 0 2 9>o^(ojp^ST^^;^hbfcm. *u 15 otters 

^OtS. 5i#Lfc7-Y;l/A^. XT— :/>rtfri:*3t/^T. *?J2 3 0'CT3 0 

0 5 ti. i^5[iaHu<DBHrpi:^fn] 5 0 tmm:^\^ 5 2 (DM#^c*5tt^ 5 1 sas<* 

^t:>^. 4 0 8J^^SO{ilp]^^JgfiKLTxT-^^*yy^St^bfCo 06tts 
BHroJ:^fpJ5 4 i:3BIBf:5lRl5 6 0iai«JC*5tJS. 4 0 8StO3 5 0-l SOOnm 

^ T'ossia^^s^-r >^ T s o 

^SS<5ij2 

jIffiWI 1 owe® t ^miC LT. 5 1 X D h et*&:/D -y ^ T P E N i:co P E 
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1tffF^3 .5 6 5.98 5^tf±, ^ffi(Oll^W7;l/^:?^5l'-V-*<l2«*nT 
V>So S^ttgO .5 0 d L/g<DP EN^, *tJ2 9 51C»C43l,>T, 2 2 .53}?:^ 
K/«pF^T'}¥Lm-rc»i:l°)^ti:, @*iteftO .6 0d L/g©coPEN%. 1 6 . 
5 4?>K/^SIT'iftliLfco 4^^7>h'>x'?'«, IP^$«IO .0 0 3 B-O^^T'^ 
K>. m.W^. ^SiSai 4 0*CT% ®*Jf^A^*^c,. 5R73lRJt^lt5 : IT'l 
f4M#bfco *®m^1-t4. jtif©^-r'<T^, 5 5 0 nmJtt)K:3tLT2iJ-© 1 
?fi«)l£^M)?*t&SJ:afcbfCo S7t05gi@X'<^h;l/T'a. 1*15 5 0nm* 

tt:tSS^a7-i';I/AKIIOi^:ST-feS„ «iBT73lRl©S5ax-?i' h;l/«5 8T^ 
•To ±120:7 ;b A 2 o:S-)ie¥e«lS3t C J; o T^t)-&T 5 S^-hfSilfclcJ: 

^8 tea. El$]73(RJ6 4 fc^Si^DlPie 2<OP#»ctett5Sii^r-:?^5^-ro 
dlql^-©— :^<D®-Ct4> Itl4 5 0~6 5 0 n m©IEHtOjfigt:tel/''T. Jt©8 0 
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pq<o4m—it<oR.AT$>?>o ^^icm-^^uwt^t. s>^m.mc'\>^V'^-^t)it 

t)^<iB:t>«-a-. 9 9%«:±lHlS7-fyl/A5S>t^*RlSI»c-rSo CKDCiiti. if 

fit*. 1 0%*Si*fcttl 0%tc??LV>a!!p{iST-^JW-rnif. {ii:A,if<DRl« 
T^^if y- fUcM-oT 9 9 %^mPi^K^mt\ P E NXcoP E NfllRj^ttstt^S 
6 0 O^TO^^tf P)naci:^5^bTI/-'5o 

CCTli. ±ieoiai afeitfl bt5^-r<t3*^SSISt*:l OOJt^l^tt* 
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ti:. p{ifRl*3^t>*s{lfR3Lfc^tz:ctoT:^i/Hi:S^^o p<l^p]Lfc^^^:ov^T^O 

ti. T—)\/ • - JL-r • T1fi^(R.M.A.A2zani)*3J:t>'X7 • • /^i/-\'^(N. 
M.Bashara)tC<t;5>l![*: rxiJ:/V;«hU--7>K-jS-^-^^XK-^-rh (El 
lipsometry and Polarized Light) J ^ 7— X-iJ^--^ > K (North -Hoi land) flf»J 
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. 1 9 

1) fpp - n^7. * n2n 1 ^.^ - no Vin^Q^ - nl 2 * n 1 o -J(t\2z^ - no^sin^^ 

n2z ♦ n2o ^/(nl2* - no'an^) + nlz * nlo >/(n2z^ - noVn^B) 

2) r„ « V(nlQ^>no^sm^^ - Vfn 2o^ - no^«n^> 

V(nlo^-no*sin^) + V(n2o' - no^sin^) 

1 tt1gH#flSJc*5l/^T. nlx = nly = nloTfet}. sb^O n 2x = n 2y = n 2o Tfe 

So 

n2o=n2x. ( s MfplLfc^lCgg-rS) 5£2ct». n lo = n ly:|3cl:r/n2o = 

nlo=nly43.i:tf n2o=n2y. MrffrC ( s^llRjLrc^tCK-rS) S:2»t«. n 

lo = n lx*5j;I/n2o = n2x-efcSo 
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^nz) untmm-^n^o HSf*nx*5cfct5ny^>. tsrt®»f^i:v^i/\ jsia^t 

tit $5 ^ ?^#:5fnl ^ t^-Po 

fiS^ffti. nx = ny=Anz IrSSo Lfc*^oT\ H 1 0 ic^t^m 1 0 2 
*5i:t>*10 4ti. liWISBfifT-fet). n lx = n ly^oiltf n 2x = n 2yT'SSo 

(*M (TfeS*^— fiftM) ^fil^^t^-rs : nlx = nly= 1 .75. nlz==ol^> 
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n2x = n2y=l .5 0. :fecfc n 2z = pJ^o IKOmz^i^'y ^Ji'^^^y 
01 llfCit. nl23b^S<iWtJ:n2z<J:t):*:#l/^3!)^Sfctin2zi:l|LV> (nlz>n 

2z) m-^o^. myDim»t)^&mmmm^xmi.rcpm\^^tirzyti^'o\^^r(on& 

:a) nl2=1.75. n22=1.50:b) nU=1.75. n2z=1.5 
7;c) nlz=1.70. n2z=1.60;d) nlz=1.65. n2z=l,60; 

e) nlz=1.6K n2z=1.60: ^^ZSf) nlz= 1 ,6 0 = n2zo nUtl^ 

:ftfift??^4A^3a^/^o LA^b^Q:*^^. nlz = n2zO^^ (fflja f ) . SS*^ 

V^T—^T-S^o ^^Dj=Stc43V>T. sSUi. ^Sflc#tt§^JC^t3^ : (n2o-nl 
o)/{n2o + nlo)o nlz=n2zOi:^. ':f?\y—7.i^-%mtt^<. :6^O^Ti0A 

o ftSSb-ett. WT©WiO«>^?^nzffi^c:fe^tSp^i^pJbfc^^COV^TO«^ 
^5^LTl/^:S : b) nlz= 1 .5 0. n2z= 1 .6 0 ; c) nlz= 1 .5 5. n2z 
= 1.60:d) nlz=1.59> n 2z= 1 . 6 0 : *5ct:r>* e ) nlz=1.60 = n 
2zo nl2=n2z (ft^^e) (Ot^. Xi5?-^m^i^ < x *^O^T 

01 3ti. A*fJSf*©SSf^3b^no= 1 .0 (^M) T'feS(ih^^V>T. 01 
l:fe*}:i;i 2i:l^1$*0^i'&^^-ro 01 SOfiStt. HSr^ : n2x = n2y=l . 
50. n2z=\ .GOCOlEOl^Unt^ nlx= n ly= 1 . 7 5. *3c]:tf n lz*^± 
t^^bT^Tl^JLTOm [a) 1.5 0;b) 1.5 5 ;c) 1.5 9 ;d) 1.6 O; 

f) 1.61 ;g) i.6 5;h) 1.70 :*3J;i;i) 1.75] <Dm,(Oi^mm 



(26) 



arts«f^i:zWstfT^fcorao«'«ra#A?#5M0g*0i 4, i 5isiixs\ 

SitLft^S, «>s?ftzttSJlf*A^liin£ft{±<fi;TUT, iE*fct±*OltSSTO 
01 K 1 2 43j:lf 1 3tcSaf S±KO«^tts 01 4-Z?a^n*o ttip4lO 

, 01 KOmt^t. 01 20tt|ge. ^fcU01 3<Dttl^d(cffi3-r%. 
01 SfCiol/^T. Uniii. ««2<}:?)fel«(/^®rt®»f*^*-r5AV 1 

iSt). ^JSlT-feSo 20©«^tt, #fil*<l?:;Jtt-pfet), **iS2*^IE©1tJS»f 
^-'frrS^&Av *fctt*fS2*'ll:^ttT-, *>0«3^ 1 *<a©SH*T^«rwr* 



(27) 



Jgjp9_5 0 6 8 3 7 



a^fcSfeUSo lai 4 — 1 6»C^L.fc3O0«^T0a5»m^(sub 

^#i4^fPffi-r S c t J: ^ TMfiSt? nSo 



(28) 



ja¥9-5 0 6 8 3 7 



±iB€>p EN/coP EN©^^sM<i(R]?i±. mA^mmjkoymr-^&^o la> 

S:nl»=1.88. nly=1.64. nlz = Rl^. n2x=1.6 5. n2y = oJ^ 
IS5g**-rS^ga^{*^<0JSOBfif^S 1.88-1.65 = 0.23 

:*:SofiJffltc*5t/^T. Sg®Si*<iiRi?i±> A*f^l^Tlc*5i/^T. 

S 1 7 tt. P E N/coP E NO 8 0 0^aMtt:fci3Jta^^]i#*lRjT-©AI4® 
^#?yp<llR]b/-c^^Cjht-rs 7 5° T'O (Log [1-R] tLT^uy hLtc 
) KS^^^^-To StJ^tts oJ^X'^^' h;l/tS*jS^S (400~700nm) 
<Dllliaf:LT:^n-y hUTl/->ao ftSafcBit-SS 5 0 n m-p©iiamS»T^tt 
s nly=1.64. nl2=1.52^ n2y=1.64. ^3j;tf n2i= 1 .6 3Tfe5 
o ^y'jmm^m^ii. 4^J-01j^«5*t*Jtt5#miSI|gJP*«RT-^?). ^« 
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:^Mtn^ (.n-iy$5i;tf n2y) ^mX-T^^ tlc^-DX.. MfflSS*^*3«i:t>*Mfftfe 

^O-St^&^A-rSja^J&SLTl/^^o nlz= 1 .5 243cfctf n2z= 1 .6 3 (A 
nz = 0.1 1) (Om^. \:JLT(0^f^:^. p<lfRjL/'c^tcol>T:/p^y KLfcra 
) nly = n2y=1.64;b) nly=1.64. n2y=1.62; ^XXSc) n ly 
= 1.64. n2y=1.66o filSati. SrtSJJr^ n ly i: n2y :6^l|Lt^:®'&^DS 

So tt^bTHi. nly>n2yT*£»t). SS^^tijailtcS^So nly<n2yTfeS 

ft^ctt. 3 8" T^/hsM^^-rs*^ ^o^. iiS[ic±^"rso ftiSdT*^ 

•r^-9ti:> nly =5^ n 2y tc^tt;?, sdlRlL fcT^Tti. gi^^SM:6^*i:So Si 8 

©aiKa-dt±. ylB«T^^M (niy-n2y) ogij^A^ 

m^hmic^if^zmmmmm (niz-n2z) iri^u^&ttntf^s^^/^c^^rs^L 

TV^5o nly = n2yO^^. smiPlLrcmco^^noRmmt. ±T<Dn&lt^t3 
C^^b^T^tSo nlz>b^n2zh^Lttntf. 1^1 3ti. fS^ffi€>. liSOSiff^T 



I 
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S 4? U v-3^T't±. 2 y SSf ^ i: 2 z SSf ^^lEBtJC'&t)'^^ c 

n2z=1.60 (Anz = 0.04) h^T Sg'JO^fiSWI^E 1 9 frC^D h bT:fe 
t^TOySSf^^^-rs :a)o nly=1.64> n2y=1.65; ^3j:(C;b 
) nly=1.64. n2y= 1 .6 3o ffllScti. l/^-^n^O^'&fe. s ilfRl Lfc^ttC 

5 0 nmlZtSlf^m^blZ-DX^-^rcDM^rjimiftmt. nly=1.64. nlz=l. 
5 6^ n2y= 1 .6 5. ^^Zfn2z = 1 .6 OTfc^o 

@}ff^{±. 200®»T^^II (An2^J:t;Any) ^TffiTbfco ^D^yhti. 
0-7 5- $"^1 5- t'otiAa5H±fc^©3^>e?:&AS*^ti:43tt:5 6jSiD¥i^Tfe 

Kftt^tis 0.4X10-" -Toto— ^iiSpaT. 0 .4 X 1 0-" (ommMat^ 

e»4 .OX 1 o-^O^iSJgj ^-eoiEHTfeSo ^P*;' htt. l o^O>t^f^^c^ti 
t>V^/ctiySiff^I^M^#ALT:/;l/-X^-a^. ^ttSI^^. ^3j:tf^n 



(31) 



lSt-a**«40S<*WJi:LTtt. 5j^Uxf^U>'-^73»U— h (PEN) 
©Stti* (flW^tf. 2.6-. 1 .4-. 1 .5-. 2 .7-*5<i:?>*2 .3-P EN) . 

-h) , sibyl's F (.m^lf. 3j«'J7i";^l'-Y5 K) , 5l?Ux— r;l/'J'S h\ T 

yu— t5j:o*>i?y ^g^;b^:?^y u— h-) , 5}?yT^yL'-h (Wi^ff. 
y:7^;l'7'^y U-b. feJ:tf3l?y;<^;l'7'i'y U-h) . -tryl/n— xm^tt: ( 



(32) 
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- (M^tf. ;3?Dx^U>. 5KU:/nh?lx>. tJ^U-YVZ^^UV 
. *3cfclf;}?U (4-;^^;W -O'-rV) . :7*y^{k>i^U v- (gij^tf. 

UX;l/vlxX 4^Ux-x;l/X;l/;r>>. .1?U U ax h :^?UZ^h\ i/'J 

-«8i. x^xh-T- (mtf. jjtu:r^5^xv. /i^y-rvyuv:io<}:tf^:ty 

U^- [{^JAtf. (a) xU7^;b^^L<4i^Oxx^;K (b) ^V^^^;!/ 
^feL<ti:^^xx-r;k (c) 7^;1/Kfe b< ti:^tDxxx;k (d) T)\^ti 
ViJ^-Uri— (e) i/^n7;l/*i^^^"'U:3— ;!/ (0yx.tf. S/^n-^^^-y-^^^p? 

. (f) 7;l/:^>s;^:?(3;l/4^v^. i^^xS/^tz,\t (g) i^i? 

.4-. 1 .5-. 2 .7-. :feci:r//^fcti2 .3-•:^:7^U>>^:^7;l/^^^>'^^/cti^ 

[fiRl^tf. (a) ■^•7^?U>S^':?b;l/.1<>^feb<ti^Oxx-r;l/. (b) ^y:7 
^;l/Kt>L<fr±-^Oxxx;l/. (c) 7^;l/K«>b<^i^oxx-r;l/. (d) r 
;K (e) ->^o7;V:^ V^'U zi— (fi?y;^tf. i^^n^4^ltv 
. (f) 43J:t>V^fcti (g) 

:7:5?;Vi^€>U<ti^©xx-r;l/i:Or3>l^'j-^— ] . Mmcx^Uvn^PU v- ( 
«?yx.tf. x^u>-:/^5?i^x>3.ifyT-. 43cfci;x^u>-7^UDxhu;i/n 

. 4 .4-lfSllSK^J:t/x^uv/fur3— ;b^3®ibTV>So 

. Siiti^n^n. 2a^fcti^nj;^±o±iBiOvi^U"^-^/c^ir3>i^u-^-fD:/ 
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{IfRj^iO^'^tC^^tC^^ L\,^mcom^'^t>'^t LTti. P E N/co- PEN. 

>i?Uji^uvxu:7^u-h (PET) /co-pen. pen/sps. pet 

/SPS. P EN/^-;:^hX7'-(Eastair). P E T/-<-X h J^Z-3b^W 
^n. CCT. Tco-PENJ tit. (±fHOjH>. ) 

W l^V^'^—— (Eastman Chemical Co rUK^nTV^S^PU 

el). PEN/x^x;K PEN/SPS. PEN/THV. PEN/co-PET 
. 4oJ:t>'PET/S PSTb^W^n. CUT*. Tco-PETJ tit. (±f30® 

MmcTHVti. :^V—:^L.' tf>^^:=^— (3M Co.) 7b^6Tt5i6^nTU^S:7;l/ 
0 0*rS. cfc!9»^b< ti5 .0 0 o*?il. *5<i:t; (#tc) 2.0 0 0*SIT^^ 

o 

a. -sat. ^H^-r^l/A^^gfiKf 5fc4t>t;:f@>^o.-K'j-7-^|Hi^}fmLfc^, 

"ttom. stfnfcisaT'i^BE^k-rsctfcioTBis^ns. fe^v^a. wans 
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^i&ffSfc:46^i:. H^Dcfc-ptcLTs ±BcoW^(D^Mt ^m^^t:>^^m^ir 

It. mmmicit^mx&^o i^t^h^ti^f^. -mc Sfpi^o^^. 1:2-1 
0 («tjc. 1 : 3-7) (omwittm^\^i\ ^^-(om^icit. i-ooa^iije 

^fcmWittU : 2— 1 0 (itttci : 2 — 8. ;gt$f^L<ti> 1 : 3 — 7) O 
SEHTfe^C^. :feJ:t/^-OMtc}aofcS{*JtA^ 1 :-0.5-10 (^t^tc 
. l-:: ! — 7-. M^§f^b<Ci: 1-.: 3-6) (OmBTh^^ ttmmi.\y\ 
M'^^^mm'^^. (^Jx.tf . t (Boese) r>?-v— • • .1^ 

. •^--YXVXU. Polym. Sci.)J . b B. 30:1321 (1992 

T^^TcitK. S.mit. 1 -3Sia^tC^bl/> (R=l-T) o 

pet: 6 0 1 

mmmay ^ ^i^L.^i'^mi^rco H^raso.6dL/g (6 oaM%:7xy-;i/ 

/4 oaa%v^^nD^>-if» 0.1^yx^UV-rl^7i5'U— h (PET) 
— :?50ifttlJc4ol/^r3iS7 5 2K>F/«pP^T'5>iaL. x^-r;l/9966 (^-Xh*^ 
I^RlSilSx^xhv-) ^te:^^<oWtti^S^^:^3^/^TSS6 SjK 

0 1 .4 2 9^tC|S®^nTl/^Scfc-5^) etJSyD^y^S^fflt'^T. 15 1^^ 
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2 0(Dv;l/^:/^^-V-tCilLT. 6 0 1 ^0}f ttife^fffco ^m^W^mS .5 

5i?)Jt^T\ *?l6%/50>O^«T«l»r:^rPltc§lo5iofco ^€>tg. :7^;ua;&. 

2 .5m i LTfeofco 
^J&#:^fco 6 0" ^aTpdlRjLfcJttcS^-r^Mia^ (%) (ffi^b) ( 

JttSJhLT. S^<l?^1±tt5^Tfe5-5^-;V- n-.1?Wi/3>(Mearl Cor 

poration)^:7>f ;l/A ((^2 2#Fa) ti. 6 0 AS^tC^ott^ p {MfRj-Lfc^^DS 

TV^So ) o 

pet: x^-r;K 1 5 1 

y^;VA^f^Sbfco SWttSo.6dL/g (6 0M«%:7xy-;l//4 OM 
S%>^t5'PD"^>'-lf>') 05Sya:^U>xU:7^U— b (PET) ^Sr. — :&Olf 

^*;i/Sa. j^RlSittJ^^XhV-) fa:6riDifttiliu:^3i/^Tii*6 5 4?>K/ 
^P^T^i'Ebfco PETti. ^±iofe^o «*&:/a'y^>}*^fflt^T. 15 1® 
^mtco '>x'>*^. 5^>I2 1 0** FCD^^x-ySfttil^Sl/^T. ?lo5iO J±*^ 3 . 5 ^ 
T\ S^?3fRlti:E|p]bfco ^Om. '7^;l/A:Sr*^2 15" F T'*?1 1 2#. 
T. *?I4 .0(D§lo?it)J±ST. $52 5%/©<D3iaT'ei»fP^IqJlC5lo5i-pfCo 
^«ott. 7^;i/A^. 4 0 0" FtciSSbfcia5ifb:e— :/>rtU:^3l/^T. *136|«> 

7>r;l/AaDS3a^^^2 3tC5^t"o 6 0 0" iftjgT'pSfplLfcTttCjtf-r^jSja 
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bti6 0- AS*) o 
pen: x^-r^K 2 2 5 

^-y ^ fl'L.^V^W^tdisk. ^^^^^ hU— :7^;l/A^{$^MU:*5V>T. :7-<;l/A;Sr 
EiRlLfCo @Wtta0.5dL/g (6 0aS%7xy-;l//4 0«M%i^^D 
o-^y-lfV) O^Ux^U>:h:7^U-h (PEN) -:?5<Djfm«SK:*5V^T 

/Co PENti. ^±tcfe§o m^&•:/D*y^7}^^fflu^T. 5 7^^2r::>tO'^;l/^ 
:^^><-\'-tz:aLT. 2 2 5J10i¥ffl!fe^t#fco 1 2m 

-S#SS^fflV>T2lSE#LfCo 7 .4 6 cm^O^x^*^. 1 0 0 ^ ^CiSU^ 

Tmwm^T^mu 1 3 ot:^T6 o^TiPi^Lrcio umms .5 

X3 .5tcE<*^tiS^T\ (7t:0\f}*K:J*bT) 1 0 0 L/cio E 

OiSSi^T' h^b^feS) iim<0AI*ti::fettSfa^S{KbTi/^-5o 
pen: THV500. 4 4 9 

4^-\'Xh'>x»y^ifi|{tTifajfi)cJB-rsci:tcj:oT. 4 4 gJi^^tyfU^if 
EfRiL/co a^ttso .5 3 d L/g (6 oas%:7xy-;i//4 osa%>^^ 

aa^V-tfV) tO^I^Ux^UVt^^U— b (PEN) — T^^Olf ttS^tc*5V> 
TiiSS 6 3J^>F/^KT^3'BEL> THV500 (^;^y ^ • v><x - T> K 
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• V— 3. >^ r U • (Minnesota Mining and Manufacturin 

g 

Coinpany)®. :7;l/:tD#U V-) ffel^JtOlfffiSJCfeV^TiSlfi 1 l^i^VK/^F 

T2ttS^*Lfc:o 7 .4 6 cm^O'^x'yjSr. 1 0 0 •t:U:43V>TS#«PF'T?Sfa 
1 4 0 "CT* 6 0 l^rnhmi^fco K3BA^*?3 3.5X3.5 tc®#^ns 

3Sia*r ^ c J; o-T b /Co 
PEN:CoPEN. 449 -fSfe (Low Co lor) 

EfRlL/Szo HWttao .5 6 d L/g (6 oaa%:7xy-;l// 4 0M«%i^i7 
UD^V^f» (D^Ux^UV?-:7^U-h (PEN) — 7DOjfttiatc:j3l/^ 
T3Sft4 3#>K/«FPaT5MHU @^tta0.5 2 (6 0MS%:7xy-;b/ 
4 OfiM%>^^PD^>'tf» CDC OPEN (2.6-NDC 7 0^;l/%*3cfc 
If DMT 3 0^:;U%) ffi7?tOJ¥ttJafrC^3l/^Tiljg 2 5 K/^raT^i^ia 
Lfco PENti. S®±t£:fet). PEN<D4 0%ti:. 2 00^*tc^^tlTl/> 

So tt^&■7D'v^^i^^fflv^T. 5 7®^2ooT;i/^y^-r-\'— icabT. 44 

9ScDifm%^t#/c:o ^^Xh^^x^y^. JP^lOmi L. ^5^:156 1 2-r 



(38) 1taV9-506 8 3 7 

Ai^^3J:tF6 0" Km(omm(omj&mimmirC'mi^ctf3'^m^:s> cs 5-100 

%) p ^m/PEN^ffifr±x 6 0' x^-^i^&WLTv^iS/ta^. 60 

mit. imi 0 0 %Tfe^o i&m c -e^^ns Rlil^ (400 — ZOOnm) T 
PEN:CoPEN. 601 -iSfemigh Color) 

ttfto.sdL/g (6 osa%37xy— ;i//4 om»%y^oo-^>-tf» 

^.iJjL^U^-ry^U-h (PEN) — 75^^D^¥a3*»^c:fcV^Tiifi7 5 3j^>K 
/^P^Ti^iaU SWttJSO .5 5d L/g (6 oa«%:7x/-;l//4 OSfi 
%i^^nD-N:>-(f>') toe OPEN C2.6-NDC 7 0^:;l/%fe<ttf DM T 
3 0-t;l/%) ffi:^^D}fffla^^:;^Dl,^T^S6 5 jKVF/B#P^-e»gEL/co PE 
Nti. ail±ti:feSo «*&>^D^y>7j£:Srfflu>T. 1 5 iJi^zoo-^yl/^T'^-r 

•^-jciiLT. 6 0 1 moywrn^tis^mrco ^mm'^ms .555.98 s^jc^. 

TfTofCo :7-<;l/A:&*?J2 8 0- Fr*?J2 0#^iaU 4 . 4 O^loSi Oit^ 
^ti 1 .8m i LTfeofCo 
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^2 8lcy^?Vlx(Ommm^7j^-to ft^ati. il^AMtC^ott^piilRlLfc^ 

ffl^cT5^^n^oI^i|J (400-700nm) TO s <l[p] Lfc7^0rS^«> 
PET : Co PEN. 4 4 9 

-t^^tlC^^. 4 4 9®^#tF|W|^Jfa7^;l^A^iS<iSL/-Co SWttSO .6 
OdL/g (6 0S«%7i/— ;l'/4 oaa%i^^on^>-lfV) CD;}?Ux^ 

uy7'u:7tSf u-h (pet) -yjconmmi^c^^^rmmz e^^>h^ymm^ 

T^J^BEU IV 0.5 3dL/g (6 0SM%:7xy-;l//4 OS 

S%i;^an^V-lf» (DC o P EN (2.6-NDC 7 0^;b%:fe<J:r/DM 
T 3 0^:;l/%) ffi7?0}¥mStC*5V>TMa2 4;KVF/^ra-e5^El>/'Co 
PENti. ^±JcfeSo fltf&rD^y^ffi^ffli/^T. 5 7S^2'0(Dv;l/^:r^ 
-r-\'-^cabT. 4 4 9il05fW?^^t#/co *g#l^m3 .5 6 5,9 8 S^tCti 

o ^3^*^*55 .ox nc^#^nS^T. (TC^DTfatCi^LT) 1 0% 

Lfco g$l7-i';l/AOjP;^tiS5l .4m i LTfeofCo flK^ ^^t-^— h-^-TEfRl'/ 
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tif^^t^^ (8 0-1 0 0%) o 
P EN : C o PEN. 6 0 1 



^tsm^^my ^ j\^L.^m^hrzo ^#*a*o .5 4 d L/g (6os«%'7x 

;U/4 oaa%>^^aa-^>-tfV) i7)4^Ux^U>-^37^? (PEN) 
-T^OjfaSJcfeV^Ti^je? 5 4?>K/^P^Ti:>EU CoPEN^. ftfi:^ 
OjftBatC^V^T^e S^t^VK/^P^T-iJ^ffibfco CoPENti. ai^UV^" 

i:;^p«^;l/-ry:7^l/— h 1 5^7l/%. *5cfctFi^>«^;l/-rU:7i5?U-h 1 5=e?V% 

^y^ti. -^gOP EN^OSO^^jp^ 1 .2 2. :jD <J;t/C o P E NOSOJt^ 
Jp^l .2 20S«^i^^:Srt#Sck-5^cStfLfco l^^JfWSO'&ftjP^ 8 %^ 

m-t^yt^mmii^(09imicp E^mm^mmnmi^rco yt^mmui^z'cxDmm 

. 1 .2:fe<i:D^l .2 2T'SofCo ^Ott. ^'-f^l/A^. 3 10^ FT$tl4 0|3>^ 
HaU *?J5 .0O?Io3i0J±^T'6%/©©?lo5iD3lST«»r:??lRltC§|o§io 
fco S^^7^;I/AOiP;5ti*?J2m i LT'Sofco 

fRlLfc^OSia^^^Ls fflJSbti. 6 0*^ Al^tC^ttSpdlpjLfc^OJSiS^ 

if^^t^^o ft^ctCS^-rct-S^C. pr:ma (4 0 0 — 7 00 nm) T<7) s (SfpjLfc 
)tO?BS^>^ ^fmicKl/^C tti^^fx^^o 500-650n nKOTSOmmit. (5t£ 
1 0 0%Tfe^o 

5 7@tt*&7^o»y ^:^ffil/>fc^ffigljTti. H-T-^T^. fe^Tt^JP^ (5 5 0 



(41) 

RlllX--<^h;l/CD-gi5:&g3<k9lcStfbfco JKSItl^^S .0 9 4.7 

8 8^*$J:Cfl^S5 .09 4.7 9 3^JCte«©iin<. ^f«f4;*v;l/f^y7'f "V- 
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PENn = 1.64 
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